per 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 5 
D06M 10/08 



Al 



(1 1) International Publication Number: WO 92/15745 

(43) International Publication Date: 17 September 1992 (17.09.92) 



(21) International Application Number: 



PCT/US92/00661 



(22) International Filing Date: 



30 January 1992 (30.01.92) 



(30) Priority data: 

91200507.1 8 March 1991 (08.03.91) EP 

(34) Countries for which the regional 

or international application 

was filed: ATetal. 
91870105.3 3 July 1991 (03.07.91) EP 

(34) Countries for which the regional 

or international application 

was filed: * ATetal. 

91870187.1 22 November 1991 (22.11.91) EP 

(34) Countries for which the regional 

or international application 

was filed: ATetal. 

(71) Applicant (for all designated States except US): THE PROC- 
TER & GAMBLE COMPANY [US/US]; One Procter & 
Gamble Plaza, Cincinnati, OH 54202 (US). 



(72) Inventor; and 

(75) Inventor/Applicant (for US only) : HUBESCH, Bruno, Al 
bert, Jean [BE/BE]; Sint-Pauluslaan 6, B-3080 Tervuren 
(BE). 

(74) Agent: REED, T., David; The Procter & Gamble Com 
pany, Ivorydale Technical Center, 5299 Spring Grove 
Avenue, Cincinnati, OH 45217-1087 (US). 

(81) Designated States: AT, AU, BB, BF (OAPI patent), BG, 
BJ (OAPI patent), BR, CA, CF (OAPI patent), CG (OA 
PI patent), CH, CI (OAPI patent), CM (OAPI patent), 
CS, DE, DK, ES, FI, GA (OAPI patent), GB, GN (OA 
PI patent), HU, JP, KP, KR, LK, LU, MG, ML (OAPI 
patent), MN, MR (OAPI patent), MW, NL, NO, PL, 
RO, RU, SD, SE, SN (OAPI patent), TD (OAPI patent), 
TG (OAPI patent), US. 

Published 

With international search report. 



(54) Title: CONCENTRATED FABRIC SOFTENING COMPOSITIONS 



(57) Abstract 



Concentrated fabric softening compositions are described which retain viscosity upon dilution in water. The compositions 
comprise cationic fabric softening actives, as well as a specific combination of emulsifiers and polymers. The present invention 
also encompasses a method for the softening of fabrics. 



BEST 



COPY 



FOR THE PURPOSES OF INFORMATION ONLY 



Oxies used lo identify Stales parly to the PCI* on the fiont pages of pamphlets publishing international 
applications under (he PCI*. 



AT 


Austria 


Fl 


b inland 


Ml. 


Mali 


AU 


Australia 


FR 


France 


MN 


Mongolia 


BB 


Barbados 


CA 


Gabon 


MR 


Mauritania 


BE 


Belgium 


CB 


United Kingdom 


MW 


Malawi 


BF 


Burkina basu 


CN 


Guinea 


Nl. 


Netherlands 


BG 


Bulgaria 


CR 


Greece 


NO 


Norway 


BJ 


Benin 


HU 


Hungary 


PL 


Poland 


BR 


Brazil 


IE 


Ireland 


RO 


Romania 


CA 


Canada 


IT 


Italy 


RU 


Russian Federation 


CF 


Central African Republic 


JP 


Japan 


SD 


Sudan 


CC 


Congo 


KP 


Democratic People's Republic 


SE 


Sweden 


CH 


Switzerland 




of Korea 


SN 


Senegal 


CI 


Cole divuire 


KR 


Republic of Korea 


su 


Soviet Union 


CM 


Cameroon 


LI 


Liechtenstein 


TD 


Chad 


CS 


OechoslovaLia 


LK 


Sri 1-anLa 


TC 


Togo 


OE 


(jerniaity 


LU 


Luxembourg 


US 


United Suites of America 


UK 


Denmark 


MC 


Monaco 






ES 


Spain 


MC 


Madagascar 







WO 92/15745 



PCT/US92/00661 



1 

CONCENTRATED FABRIC S OFTENING COMPOSITIONS 



Technical fjelql 

The present invention relates to fabric softeners- The 
compositions according to the invention are concentrated 
fabric softening compositions which retain viscosity upon 
dilution. 

Background 

Concentrated fabric softening compositions have been 
extensively described in the art, and one aspect which has 
often been discussed is the viscosity of these concentrated 
compositions; indeed these concentrated compositions are 
typically extremely viscous and the prior art has often 
described means by which the viscosity of these concentrated 
compositions could be controlled or decreased. One aspect 
which has been much less, dealt with is the viscosity of 
these concentrated compositions upon dilution; indeed it has 
been observed that the viscosity of such concentrated 
compositions dramatically drops upon dilution, and this 
viscosity loss is clearly undesirable, essentially in terms 
of consumer acceptance. 

It is therefore an object of the present invention to 
provide a concentrated fabric softening composition which 
has an acceptable viscosity in the concentrated form, and 
which retains acceptable viscosity after it has been 
diluted. 

This technical problem was discussed in GB 2 007 734 which 
proposes to use a combination of a fatty quaternary ammonium 
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salt having two long chain -alkyl groups together with an 
oily substance. 

Concentrated fabric softeners have been described for 
instance in EP 56 695, EP 13 780, DE 26 31 114 and 
EP 60 003, and a process for the preparation of concentrated 
fabric softening compositions is disclosed in EP-A-316 996. 

Summary of the invention 

It has now been found that the above object can be achieved 
by formulating a concentrated fabric softening composition 
comprising from 10% to 35% by weight of a cationic fabric 
softening active, said composition further comprising: 

- from 0.3% to 3 % by weight of the composition of a linear 
fatty alcohol ethoxylate of the formula RO(Etox) n , 
wherein R is a linear C 8 -C 18 alkyl chain, and n 
representing the weighted average ethoxylation degree is 
of from 3 to 35, or mixtures thereof; 

- from 0.5% to 6% by weight of the total composition of a 
nonionic hydrophilic polymer, or mixtures thereof; 

- from 0 % to 2% by weight of the total composition of a 
highly branched fatty alcohol having from 8 to 18 carbon 
atoms, or mixtures thereof; 

- from 0% to 0.5 % by weight of the total composition of a 
linear or cyclic polydialkylsiloxane of the formula 

R-C-Si-O-j-js— Si-R 
R R 

wherein R is a c^Cs alkyl chain, and m is an integer of 
from 1 to 500, or mixtures thereof. 

The present invention also encompasses a method for the 
softening of fabrics, wherein the above concentrated 
compositions are diluted in water before they are contacted 
with said fabrics in the rinse water. 
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Detailed description of the invention 

The compositions according to the invention are concentrated 
fabric softeners; by concentrated, it is meant that the 
compositions comprise from 10% to 35% by weight of the total 
composition of a cationic fabric softening active or 
mixtures thereof, preferably 15% to 25%. By cationic, it is 
meant any softening compound which is in cationic form in 
the concentrated softening composition • Suitable cationic 
fabric softening actives include 

(i) acylic quaternary ammonium salts having the formula : 



R 2 - 



N 
I 

R 4 



•53. 



wherein R2 is an acylic aliphatic C15-C22 hydrocarbon group 
which may be interrupted by ester groups, R3 is a C1-C4 
saturated alky 1 or hydroalkyl group, R 4 is selected from R 2 
and -R3T— and -A— is -an-anion ; — rapidly-biodegradable compounds 
of formula (i) where R 2 , and possibly R 4 , are interrupted by 

ester groups, are disclosed in EPA 239 910; 



(ii) diamido quaternary ammonium salts having the formula : 



*1 



?5 



-NH R 2 N R 2 NH 



*8 



wherein R is an acyclic aliphatic C 1 5«C 22 hydrocarbon group, 
R 2 is a divalent alkylene group having 1 to 3 carbon atoms, 
R 5 and R 8 are C1-C4 saturated alkyl or hydroxyalkyl groups, 

and A" is an anion : 
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(iii) diamido alkoxylated quaternary anunonium salts having 
the formula : 



R X C NH R 2 



-N • 



*5 



-R 2 NH- 



(CH 2 CH 2 0) n H 

wherein n is an integer of from about 1 to about 5, and Ri, 
R 2 , R5 and A" are as defined above. 

(iv) quaternary imidazolinium compounds having the formula: 



r\/" 




CH2CH2ZCR1 



wherein R x = C 15 -C 17 saturated alkyl, R 2 - C x -C 4 saturated 
alkyl, Z = NH or 0, and A" is an anion. 

Examples of Component (i) are the well-known 
dialkyldimethylammonium salts such as 
ditallowdimethylammonium chloride (DTDMAC) , 
ditallowdimethylammonium methyl sulfate, di(hydrogenated 
tallow) dimethylammonium chloride, dibehenyldimethylammonium 
chloride. 

Examples of Component (ii) and (iii) are 
methylbis (tallowamidoethyl) (2 -hydroxy ethyl) ammonium 
methylsulfate and methylbis (hydrogenated tallowamidoethyl) 
(2 -hydroxy ethyl) ammonium methylsulfate, wherein R x is an 
acyclic aliphatic C 15 -C 17 hydrocarbon group, R 2 is an 
ethylene group, R 5 is a methyl group, R 8 is a hydroxyalkyl 
group and A is a methylsulfate anion; these materials are 
available from Sherex Chemical Company under the trade names 
Varisoft 222 R and Varisoft 110 R, respectively. 



SUBSTITUTE SHEET 



WO 92/15745 



5 



PCI7US92/00661 



Examples of Component (iv) are 1-methyl-l-tallowamino-e.thyl- 
2-tallowimidazolinium methylsulf ate and 1-methyl-l- 
(hydrogenated tallowamidoethyl) -methylsulf ate . 

Other suitable fabric softening actives include the 
following amines, provided they are present in the 
concentrated softening composition in a protonated form; 
such amines are of the formula : 

•(CH 2 ) n -v^ 

N - X - R 2 



i 

wherein n is 2 or 3 , preferably 2; Rx and R 2 are, 
independently, a C 8 -C 30 alkyl or alkenyl, preferably C 12 -C 20 
alkyl, more preferably C 15 -C 18 alkyl, or mixtures of such 
alkyl radicals- Examples of such mixtures are the alkyl 
radicals obtained from coconut oil, "soft" (non-hardened) 
tallow, and hardened tallow. Q is CH 2 or N, preferably N, X 

is R 4 - T - C - 

11 
o 

wherein T is 0 or NR 5 , R 5 being H or fci-C4 alkyl, preferably 
H, and R 4 is a divalent C!-C 3 alkylene group or (C 2 H 4 0)m, 
wherein m is an integer of from 1 to 8; or X is R 4 . 

Most preferred softening agents according to the above 

formula are imidazolines of the following formula : 

0 0 

n ii n ii 

N N— (CH 2 ) 2 — NH — C — Ri and N N — (CH 2 ) 2 — O — C — % 

V V 

c c 

I I 
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wherein Rl is a tallow group. 

The softening amines described herein above are suitable for 
the purpose of the present invention provided they are 
present in the concentrated softening composition in a 
protonated form; a suitable means to protonate these amines 
is described for instance in EP 199 383. 

A preferred softening active mixture for use herein is a 
mixture of 20% to 70% by weight of the softening active of 
ditallow dimethyl ammonium chloride (DTDMAC) and 30% to 80% 
ditallow imidazoline. Preferably, the concentrated 
compositions according to the invention comprise from 15% to 
25% by weight of the finished product of such a mixture. 

In an alternative preferred embodiment of the present 
invention, the softening active comprises a ditallow 
imidazoline ester such as described herein above (i.e. when 
T is 0 and R x and R 2 are both tallow in the formula above) . 
This embodiment is particularly preferred for environmental 
reasons . 

The compositions according to the invention further comprise 
from 0.3% to 3% by weight of the total composition of a 
linear fatty alcohol ethoxylate of the formula Ro(Etox)n, 
wherein R is a linear C 8 _ 18 alkyl chain, and n representing 
the weighted average ethoxylation degree is of from 3 to 35, 
or mixtures thereof. Preferred are linear fatty alcohol 
ethoxylates wherein R is a linear chain having from 10 to 13 
carbon atoms, and wherein n is from 5 to 10, preferably 8. 
Preferably, these compounds, or mixtures thereof are present 
at levels of from about 1 to about 1.5% by weight of the 
total composition. These compounds are commercially 
available from BASF under the trade name LUTENSOL TO ©. 

The compositions according to the present invention further 
comprise from 0.5% to 6% , preferably from 1.5% to 2.5% by 
weight of the composition of a nonionic hydrophylic polymer, 
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or mixtures thereof. Such suitable polymers include 
polyethylene glycol, polypropylene glycol, polyvinylalcolhol 
and the like. Particularly preferred is a polyethylene 
glycol having a molecular weight of from 300 to 50000, 
preferably 2000 to 10000. In the preferred embodiment 
herein where the softening active is a mixture of DTDMAC and 
ditallow imidazoline, it is preferred to use a polyethylene 
glycol with a molecular weight of about 4000. In the 
alternative embodiment where the softening active comprises 
ditallow imidazoline ester, it is preferred to use a 
polyethylene glycol with a molecular weight of about 8000. 

The compositions according to the present invention further 
comprise from 0% to 2%, preferably from 0% to 0.1% by weight 
of the total composition of a highly branched fatty alcohol 
having from 8 to 18 carbon atoms, preferably 12 to 14, or 
mixtures thereof, most preferably 13. Branched compounds 
similar to said higly branched fatty alcohols are often 
present in perfumes ; thus , the level of said highly branched 
fatty alcohol to be added to the composition must be 
adjusted depending on the per fume -which— is-used>- if- any. 
Such highly branched fatty alcohols suitable for use in the 
compositions according to the present invention are 
commercially available from EXXON under the trade name 
EXXAL 6? 

The compositions according to the present invention further 
comprise from 0% to 0.5% by weight of the total composition 
of a linear or cyclic polydialkylsiloxane of the formula: 

, R P 
R-[- Si-O-liQ-Si-R, 

R R 

where R is a C^-Cs alkyl group and m is an integer of 1 to 

500, or mixtures thereof. Said polydialkylsiloxanes 
components are not essential ingredients in the compositions 
according to the invention, as the compositions will retain 
viscosity upon dilution even in the absence of such 
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polydialkylsiloxanes. However, several .benefits can be 
obtained from these polydialkylsiloxane , including improved 
stability of the finished product, improved water absorbancy 
of the treated fabrics. Said polydialkylsiloxanes can also 
be helpful in avoiding the formation of fabric softener 
residues which may occur in the dispenser of the washing 
machine. Thus, preferred compositions according to the 
present invention comprise from 0.05% to 0.5%, most 
preferably from 0.1% to 0.3% by weight of the total 
composition of the above polydialkylsiloxanes, or mixtures 
thereof. In the compositions according to the present 
invention where the softening active comprises the ditallow 
imidazoline ester described herein above, it is preferred to 
use a polydialkylsiloxane where R is methyl and m is about 
200. In other compositions, it is preferred to use a 
polydialkylsiloxane where R is methyl and m is 7. Suitable 
polydialkylsiloxanes are commercially available from DOW 
CORNING under the trade name 200 fluid, and the preferred 
polydialkylsiloxanes for use herein are DOW CORNING -s 200 
fluid 350 CS (R is methyl and m is 203) and 5 CS (R is 
methyl and m is 7) . 

The compositions according to the invention may additionally 
comprise such conventional ingredients as perfumes, 
preservatives, germicides, colorants, fungicides, 
stabilizers, brighteners, opacifiers and the like, at 
conventional levels, i.e. up to about 5% by weight of the 
composition. 

The compositions in their concentrated form have a viscosity 
of from 40 to 400 cps at 60 RPM shear rate. The 
compositions according to the invention can be used directly 
in the concentrated form, or they can preferably be diluted 
before they are used. The compositions according to the 
present invention are meant to be diluted in water, 
preferably in 2 to 3 times their weight of water. In 
diluted form, the compositions have a viscosity of from 20 
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to 60 cps at 60 RPM shear rate, preferably . 3 0 to 50 cps at 
60 RPM shear rate. 

Thus, the present invention also encompasses a method for the 
softening of fabrics wherein the concentrated fabric 
softening compositions described herein above are diluted in 
water before they are contacted with said fabrics. In a 
preferred embodiment of said method, a concentrated softening 
composition as described herein above, which has a viscosity 
of from 40 to 400 cps at 60 RPM shear rate, is diluted in two 
times its weight of water so as to obtain a diluted fabric 
softening composition having a viscosity of from 2 0 to 60, 
preferably 3 0 to 50 cps at 60 RPM shear rate, and said 
diluted fabric softening composition is contacted with said 
fabrics in the rinse water. 

The compositions according to the present invention are 
illustrated by the following examples. 



Example i 



A composition according to the present invention is made, 
which comprises : 





Ditallow dimethyl ammonium chloride 


7.60% 




Ditallow dimethyl imidazoline 


14.20% 




HC1 


0.82% 




Polyethylene glycol 4000 MW 


2.00% 




Silicone oil 5CS 


0.19% 




Lutensol R T08 


1.30% 




Exxal R 13 


0.08% 




caC12 


0.20% 




Perfume 


0.70% 




waters and minors 


to 100% 



silicone oil 5 CS is a polydialkylsiloxane as defined in the 
description. Lutensol ® TO 8 is a linear fatty alcohol 
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ethoxylate, and EXXAL ® 13 is a highly branched fatty 
alcohol, both according to the description hereinbefore. 

The above composition was made by adding the HC1 to a water 
seat at 60°C-65*C. To this solution, a molten permix of 
ditallow dimethyl ammonium chloride, ditallowimidazoline and 
Lutensol TO 8 is added at about 80 -c-85-C, under agitation 
during about 10 minutes. An aqueous solution of CaCl 2 is 
then injected for about 5 minutes. A mixture of perfume and 
the silicone oil is then added. The composition is then 
cooled to room temperature. Finally a 50% solution of the 
polyethylene glycol 4000 MW is added. 

The composition thus obtained has a viscosity of about 65cps 
before dilution, and SOcps after dilution in 2 times its 
weight of water. 

Example 2 

A composition is made which contains: 

- Ditallow imidazoline ester 

- HCl 

- Lutensol © T03 

- Lutensol © T05 

- Lutensol $ T08 

- CaCl 2 

- Polyethylene glycol 8000 MW 

- Perfume 

- Water & minors 

Example 3 

A composition is made which contains: 

- Ditallow imidazoline ester 

- HCl 

- Lutensol ® T03 

- Lutensol ® T05 

- Lutensol © T08 

- Exxal ® 13 

- Dow corning 200 fluid 350 CS 

- CaCl 2 

- Polyethylene glycol 8000 MW 

- Perfume 

- Water & minors 



22.00% 
1.27% 
0.12% 
0.24% 

1.00% 
0.15% 

2.00% 
1.06% 
Balance 



22.00% 
1.27% 

0.12% 

0.24% 

1.00% 

0.06% 
0.19% 
0.15% 

2.00% 
0.90% 
Balance 
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CLAIMS 

1. A concentrated aqueous fabric softening composition 
comprising from 10 to 35 % by weight of a cationic fabric 
softening active or mixtures thereof, said composition 
further comprising 

- from 0.3% to 3% by weight of the total composition of 
a linear fatty alcohol ethoxylate of the formula 
RO(Etox) n , wherein R is a linear C 8 -C 18 alkyl chain, 

and n representing the weighted average ethoxylation 
degree is of from 3 to 35, or mixtures thereof; 

- from 0.5% to 6% by weight of the total composition of 
a nbnionic hydrophilic polymer, or mixtures thereof; 

- from 0 to 2% by weight of the total composition of a 
highly branched fatty alcohol having from 8 to 18 
carbon atoms, or mixtures thereof 

- from o to 0.5% by weight of the total composition of a 
linear or cyclic polydialkylsiloxane of the formula : 

P ? 
R-t-Si-O-]-^— Si-R 

R R 

wherein R is a Ci-C 5 alkyl charn, and m is an integer 
of from 1 to 500, or mixtures thereof. 

2. A composition according to claim 1 which comprises from 
15% to 25% by weight of the total composition of said 
cationic fabric softening active, or mixtures thereof. 

3 . A concentrated fabric softening composition according to 
the preceding claims wherein said cationic softening 
active is a mixture of ditallow dimethyl ammonium 
chloride and ditallow imidazoline. 

4. A concentrated fabric softening composition according to 
claim 3 which consists of from 20% to 70% by weight of 
said softening active of ditallowdimethyl ammonium 
chloride and from 30% to 80% by weight of said softening 
active of ditallow imidazoline. 
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5. A concentrated fabric softening composition according to 
claims 3 and 4 which comprises from 1.5% to 2.5% by- 
weight of the total composition of a polyethylene glycol 
having a molecular weight of 4000. 

6. A concentrated fabric softening composition according to 

claims 3-5 which comprises from 0.05% to 0.5%, preferably 

0.1% to 0.3% by weight of the total composition of said 

linear or cyclic polydialkylsiloxane of the formula : 

R R 
R-t-si-O-]-^— Si-R 

R R 

wherein R is methyl, and m is 7. 

7. A concentrated fabric softening composition according to 
claims 1 and 2 wherein said softening active comprises 
ditallow imidazoline ester. 

8. A concentrated fabric softening composition according to 
claim 7 which comprises a polyethylene glycol having a 
molecular weight of 8000. 

9. A concentrated fabric softening composition according to 
claims 7-8 which comprises from 0.05% to 0.5%, preferably 
0.1% to 0.3% by weight of the total composition of said 
linear or cyclic polydialkylsiloxane of the formula : 

R-[-Si-0-] -jk — Si— R 

I I 
R R 

wherein R is a methyl, and m is 203. 

10. A concentrated fabric softening composition according to 
the preceding claims which comprises from 1% to 1.5% by 
weight of the total composition of said fatty alcohol 
ethoxylate of the formula R0(Etox)n, wherein R is a 
linear C 10 -C 13 alkyl chain, and n representing the 

weighted average ethoxylation degree is of from 5 to 10, 
preferably 8. 
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11. A concentrated fabric softening composition according to 
the preceding claims which comprises from 0% to 0.1% by 
weight of the total composition of said highly branched 
fatty alcohol, said highly branched fatty alcohol having 
from 12 to 14 carbon atoms, preferably 13. 

12. A concentrated fabric softening composition according to 
any of the preceding claims, said composition having a 
viscosity of from 40 to 400 cps at 60 RPM shear rate 
before dilution, and said composition having a viscosity 
of from 20 to 60 cps at 60 RPM shear rate after it has 
been diluted in 2 times its weight of water. 

13. A concentrated fabric softening composition according to 
claim 12 which has a viscosity of from 30 to 50 cps at 60 
RPM shear rate after it has been diluted in 2 times its 
weight of water. 

14. A method for the softening of fabrics wherein a 
concentrated fabric softening composition according to 
claims 1 to 10 and having a viscosity of from 40 to 400 
cps at 60 RPM shear rate is diluted in 2 times its weight 
of water so as to obtain a diluted fabric softening 
composition having a viscosity of 20 to 60 cps at 60 RPM 
shear rate, and wherein said diluted fabric softening 
composition is contacted with said fabrics in rinse 
water. 

15. A method according to claim 14 wherein the concentrated 
fabric softening composition having a viscosity of from 
40 to 400 cps at 60 RPM shear rate is diluted in 2 times 
its weight of water so as to obtain a diluted fabric 
softening composition having a viscosity of 3 0 to 50 cps 
at 60 RPM shear rate. 



SUBSTITUTE SHEET 



INTERNATIONAL SEARCH REPORT 



International Application No. 



PCT/US92/00661 



I. CLASSIFICATION OF SUBJECT MATTER (if several classification symbols apply, indicate all) • 



ircTs V° ln Ia^Sm* 1 Y$7{3^ a88ifica1ion (,PC) or ,0 both Natlonal ciaasification and ,pc 

US CL.: 252/8.6,8.8,8.9,542,547 



II. FIELDS SEARCHED 



Minimum Documentation Searched 7 



Classification System 



Classification Symbols 



US CL. 



252/8.6,8.8,8.9,542,547 



Documentation Searched other than Minimum Documentation 
to the Extent that 8uch Documents are Included in the Fielda Searched • 



III. DOCUMENTS CONSIDERED TO BE RELEVANT « 



Category ' 



Citation ol Document. " with indication, where appropriate, ol the relevant passage* a 



Relevant to Claim No. o 



US, A, 3,962,100 (MURPHY et al.) 08 June 1976 
(see col. 2, lines 5-43; see col. 3 - col. 4, lines 
52-1) see col. 8, lines 4-19; see col. 10, lines 
60-66; see Example II) 

US, A, 4,025,444 (MURPHY et al.) 24 May 1977 
(see col. 2, lines 8-45; see col. 3, lines 40-57; 
see col. 7 - col. 8, lines 60-7; see col. 10, lines 
49-55; see Example II) 

US, A, 4,152,272 (YOUNG) 01 May 1979 (see col. 3, 
lines 47-50; see col. 5 - col. 6, lines 45-43; see 
Examples 4 and 6. 

US, A, 4,335,024 (HENNEMANN et al.) 15 June 1982 
(see col. 3, lines 20-34; see col. 4 - col. 5, lines 
56-12; see Examples 2, 3 and 5). 

US, A, 4,724,089 (K0NIG et al) 09 February 1988 
(see col. 4, lines 4-23; see col. 5, lines 14-26; 
see col. 5, line 54-61; see col. 6, lines 3-9; see 
col. 6, line 39; see claims) 



1-15 



1-15 



1-15 



1-10 



1-15 



* Special categories of cited documents: w 

"A" document defining the general atate of the art which is not 

considered to be of particular relevance 
"E** earlier document but published on or after the international 

filing date 

"V document which may throw doubts on priority claim(sVor 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"0 M document referring to an oral disclosure, use, exhibition or 
other means 

•»P" document published prior to the international filing date but 
later than the priority date claimed 



"T" later document published attar the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying thB 
invention 

"X" document ol particular relevance; the claimed i™"*' 0 * 
cannot be coneidsred novel or cannot be considered to 
involve an inventive step 

M Y" document of particular relevance: the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more Other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



IV. CERTIFICATION 



Date of the Actual Completion of the International Search 

14 April 1992 



. Date ol Mailing of this International Search Report 




Form PCT/BA/210 (second sheet) (flev.11^7) 



international Application No. PCT/US92/00661 



IH. DOCUM ENTS CONSIDERED TO BE RELEVANT (CONTINUED FROM THE SECOND SHEET) 

Cale90fy .| Qlation ot Oocument. «.Ut .nd.cafon. where appropriate, ot the relevant passage* j Relevant to Cla.m No 



I 



Y ; Us, A, 4,795,584 (ROSS et al.) 03 Jan 1989 (see 
I coi. 7, lines 25-29; see col. 10, lines 7-13; see 
claims) 



i 



1-10 



Fbm>PCT/IS*210 (am shea) (Rav.11-07) 



THIS PAGE BLANK (uspto) 
(oidsn) MNVIfl 19Vd SIH1 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



